Thermal Performance of Cultural Heritage Italian Housing in Albania  by Resuli, Pamela & Dervishi, Sokol
1876-6102 © 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the CENTRO CONGRESSI INTERNAZIONALE SRL
doi: 10.1016/j.egypro.2015.11.087 
 Energy Procedia  78 ( 2015 )  753 – 758 
ScienceDirect
6th International Building Physics Conference, IBPC 2015 
Thermal Performance of Cultural Heritage Italian Housing in 
Albania 
Pamela Resulia, Sokol Dervishib
aFaculty of Architecture, Polytechnic University of Tirana, Rruga “Muhamet Gjollesha”,Tirana/Albania 
bDepartment of Architecture, Epoka University, Rruga Tiranë-Rinas, Km 12, 1039,Tirana/Albania 
Abstract 
The present paper includes a study focused on the thermal performance of cultural Heritage Italian housing built in 1920’s. The 
study includes the indoor environmental (thermal) building performance evaluation via occupancy satisfaction and building 
performance simulation. In addition, the houses were further evaluated via parametric computational simulation. Detailed 
information of the building characteristics, schedule was implemented. As such, possible improvement scenarios could be 
analyzed. The simulation results demonstrate that changes in the building fabric could improve the buildings’ energy 
performance. Specifically, certain combination of improvement measures could be shown to significantly reduce the annual 
heating energy up to 30%.  
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1. Introduction
Rapid changes in terms of scientific and aesthetic values can take place in historical areas. Many traditional
values have been preserved and revived, while many others have been lost [1], [2]. Conserving the character of the 
buildings, together with the suburbs and districts is the only way to conserve cultural heritage in its context. 
Historical buildings are environmentally friendly, constructed using a range of quality materials (e.g. stone walls, 
marble floor coverings) and the rehabilitation can bring the recycling of materials, reuse of structural elements and 
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the reduction in generated landfill waste. Furthermore, many historical buildings employ massive construction in 
their external envelope, which can reduce energy consumption in heating and cooling [3]. This might be considered 
as an environmental benefit, combined with the energy saving, carbon emissions reduction and the social and 
economic advantages of recycling [4]. Staring from 1920’s, Italian architecture has a considerable impact on the 
urban development of the city. A considerable influence started when Tirana was chosen the capital city of the 
country. The first arrangement plan was drawn up in 1923. The most recognized Italian architects were involved in 
the designs of modern Tirana, like Gherardo Bosio, Ivo Lambertini, Armando Brasini and Ferdinando Poggio. Past 
studies were mainly concentrated in historical and typological observations. However, limited research has been 
conducted on their thermal performance.  
In this context, the present study aims to investigate the thermal performance of Italian housing in their current 
conditions and improved scenarios.  Two villas, positioned in different urban typologies in Tirana, Albania were 
selected for this study. The study involved; i) questionnaires on occupant behavior and comfort in selected buildings 
in Tirana, ii) evaluation of the existing indoor thermal performance based on the simulation results of the base case, 
iii) comparison  and  evaluation of  the alternative thermal improvement scenarios for two selected buildings.
2. Methodology
2.1. Selection of the buildings 
Two selected buildings (here coded as VA and VB) in Tirana, capital city of Albania were selected as 
representative for the study. A general description of the buildings is summarized below. 
 Table 1. General information for two villas 
 View  Information  Ground  floor plan  First  floor plan 
VA 
Year of built: 1922 
Architecture: High 
decorative, Italian 
Orientation: South
Occupancy: 5 
people (2 children, 
2 adults, 1 old age)
VB 
Year of built: 1929 
Architecture: 
Rational, Italian 
Orientation: North-
East
Occupancy: 6 
people (1 children, 
3 adults, 2 old age)
2.1.1. Building description 
2.1.1.1. Villa A 
Villa A (VA) was built in 1922 and positioned in “Ali Pashe Gucia” street. The main façade of the building has a 
south orientation. The window to wall ratios of the front, rear, left and right sides are 40 %, 8 %, 15% and 0% 
whereas the area to volume ratio is 29 %.   The building is naturally ventilated, and lighting as well as internal 
 Pamela Resuli and Sokol Dervishi /  Energy Procedia  78 ( 2015 )  753 – 758 755
shades are manually controlled. The building has two floors with a total floor area of 150 m2. It has 9 rooms in total 
(1 living room, 1 kitchen, 2 bathrooms, 5 bedrooms) and is occupied by 5 people (2 adults, 2 children, 1 old age). 
Based on questionnaire survey, the living room is occupied during the day, kitchen from 13oo-16oo and bedrooms 
after 20 oo. The external building envelope consists of 25 cm red bricks. Windows are double glazed with aluminum 
frames, operable and located on three sides of the external wall. The windows of the living room and kitchen are 
opened at night during summer days (see Table 2).  
2.1.1.2. Villa B 
Villa B (VB) is L-shaped, built in 1929 and positioned in “Tafaj” street. The longer side of the building has a 
north/south orientation and the shorter sides are oriented towards the east. The window to wall ratios of the front, 
rear, left and right sides are 50 %, 8 %, 30% and 0% whereas the area to volume ratio is 33 %.   The building is two 
floors with storage underground and a total floor area of 120 m2. The building is naturally ventilated, and lighting as 
well as internal shades are manually controlled. The villa has 8 rooms in total (2 living rooms, 2 kitchens, 2 
bathrooms, 2 bedrooms and an open floor area, storage) and is occupied by 6 people (1 children, 2 adults, 2 elderly 
people). The ground floor of the building is occupied after 16oo and the two elderly people occupy the first floor all 
day. The external building envelope consists of heavy weight, 25 cm red bricks with 3 cm inner and outer plaster. 
The floor material is concrete with ceramic tiles. Windows are single glazed with painted wood frames, operable and 
located on three sides of the external wall.  The windows of the living room and kitchen are opened at night during 
summer days (see Table 2). 
  Table 2 Questionnaire output 
Questions VA - Results VB - Results 
Thermo insulation No No 
Heating Equipments Conditioner - AC Split 
Electric Heating 
Electric Heating 
Natural Gas Heating 
Cooling Equipments Conditioner - AC Split 
Ventilator 
Ventilator 
Energy Used for Cooking Natural gas Electric 
Lamps Economical fluorescent Lighting Economical fluorescent Lighting 
Air Quality Summer Bad (Dusty) Bad (Dusty) 
Winter Neutral Dusty 
Thermal comfort Summer Hot - Ground Floor 
Very Hot – First floor 
Neutral – Ground Floor 
Hot – First floor 
Winter Neutral Neutral 
Ventilation (Living room) Summer 0000-1100, 1700-2400 0000-1200,1600-2400
Winter 0000-0600 0600-0700
Occupancy (Living room) 0700-2300 1630-2400, 000-0800
2.2. Parametric simulation of the improved scenarios 
A base case (BC) and seven improved scenarios (S1, S2, S3, S4, S5, S6, S7) were considered for parametric 
simulations via Energy Plus [5]. For the generation of the weather data METENOROM [6] was applied for Tirana, 
Albania. Tirana has a humid subtropical climate with hot and moderately dry/humid summers and cool and wet 
winters.  Table 3 includes construction information for the base case of two villas. Table 4 shows thermal 
improvement scenarios of VA, while Table 5 improvement scenarios of VB.  In the improved scenarios, the window 
glazing was triple glazing in VA and double-glazing in VB respectively.  Given the historical status of these villas, 
the position of the insulation material was considered inside. Table 6 shows the combination of seven improved 
scenarios for computer simulations of both villas (VA and VB respectively). 
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Table 3. Base case construction materials 
Code Scenario U- values Description 
 BC 1 Base Case - VA U-walls = 1.4 W.m-2.K-1
U-roof = 2.1 W.m-2.K-1
U-windows = 1.5 W.m-2.K-1
Walls – 25 cm red bricks 
Roof – Uninsulated flat roof, Heavy weight 
Windows – Double glazing, Clear, LoE argon filled 
BC 2 Base Case - VB U-walls = 1.7 W.m-2.K-1
U-roof = 1.9 W.m-2.K-1
U-windows = 6.1 W.m-2.K-1
Walls – 25 cm red bricks 
Roof – Uninsulated Pitched Roof, Medium weight 
Windows – Single glazing, Clear 6mm 
Table 4. Improved Scenarios for VA 
Code  Scenario U- values Description 
IWA Improved wall insulation U walls = 1.1 W.m-2.K-1 Inner Insulation  PVC = 5cm 
IRI Improved roof insulation U roofs= 0.6 W.m-2.K-1 MW Glass Wool 5cm Insulation 
IWI Improved windows U windows = 0.8 W.m-2.K-1 Replacement of Double Glazing with Triple Glazing 
IWR IWA + IRI See U value IWA and IRI 
IWIA IWI  + IWA See U value IWI and IWA 
IWRI IRI + IWI See U value IRI and IWI 
IWRA IWA + IWI + IRI See U value IWA, IWI and IRI 
Table 5. Improved Scenarios for VB 
Code  Scenario U- values Description 
IWA Improved wall insulation U walls =1.1 W.m-2.K-1 Inner Insulation  PVC = 5cm 
IRI Improved roof insulation U roofs= 0.4 W.m-2.K-1 MW Glass Wool 5cm  Insulation 
IWI Improved windows U windows =1.5 W.m-2.K-1 Replacement of  Single  Glazing with Double  
Glazing 
IWR IWA + IRI See U value IWA and IRI 
IWIA IWI  +  IWA See U value IWI and IWA 
IWRI IRI + IWI See U value IRI and IWI 
IWRA IWA + IWI + IRI See U value IWA, IWI and IRI 
Table 6. Improved scenarios of both villas (VA and VB) 
Scenarios Walls Windows Roof 
  BC 
  S1- IWA X 
  S2 -IWI X 
  S3-IRI X 
  S4-IWIA X X 
  S5-IWRI X X 
  S6-IWR X X 
  S7-IWRA X X X 
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3. Results and Discussion
3.1. Simulation results 
Figures 1 to 4 show the comparison of simulated indoor temperature (passive case) of the base case and improved 
scenarios (S1, S2, S3, S7 respectively) for the VA (living room) villa in a reference day in June (25 of June). During 
the summer period the occupants did not use cooling active systems based on the surveys. As the figures 1-3 
illustrate, the highest impact in the stabilization of the temperature deviation is the improved wall insulation (S1) 
followed by improved roof insulation (S2) and improved window glazing (S3). The scenario (S7) in figure 4, which 
combines the thermal improvement of the wall, roof and the window glazing, demonstrates the best case (see table 4 
to 6 for further description of the proposed scenarios in terms of the materials and construction systems). In addition 
Figure 5 illustrates the comparison of the simulated heating loads for all scenarios of the two villas (VA and VB) via 
parametric simulation (active system). The improved wall insulation in comparison with the improved roof and 
glazing shows considerably better results.  Consistently, the scenario 7 shows the best option reducing the heating 
loads up to 38% and 21% for VA and VB respectively.  
Fig. 1. Comparison of simulated indoor temperature of the based case 
and scenario S1 (in °C) 
Fig. 2. Comparison of simulated indoor temperature of the based case 
and scenario S2 (in °C) 
Fig. 3. Comparison of simulated indoor temperature of the based case 
and scenario S3 (in °C) 
Fig. 4. Comparison of simulated indoor temperature of the based case 
and scenario S7 (in °C) 
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Fig. 5. Comparison of  the Simulated Heating Loads for all scenarios for the two villas (VA and VB)
4. Conclusion
The present contribution provided a study focused on the thermal performance of cultural Heritage Italian
housing. Yet few studies have been conducted to explore methods and means of improving the energy performance 
of (and thermal conditions in) historical buildings in Albania. We thus applied simulation models of two Villas (here 
denoted VA and VB) to parametrically explore building features and operational options that could be beneficial 
both energetically and environmentally. The simulation results demonstrate that some improvements to the 
building’s fabric and controls can bring about better performance. Specifically, certain combinations of 
improvement measures (better windows, better wall/roof construction, natural ventilation) have the potential to 
significantly improve the thermal performance of the buildings in the climatic context of Tirana, Albania.  
Finally, efforts are being made to encourage current projects involving well-conceived thermal retrofit measures 
accompanied by careful scientific monitoring and performance documentation. 
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